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Abstract: Cognitive stimulation therapy (CST) is widely used with people with dementia, but
there is no evidence of its efficacy in mild cognitive impairment or dementia in Parkinson’s
disease (PD-MCI; PDD) or dementia with Lewy bodies (DLB). We aimed to explore the impact
of ‘CST-PD’, which is home-based, individualized CST adapted for this population. In a singleblind, randomized controlled exploratory pilot trial (RCT), we randomized 76 participant–dyads
[PD-MCI (n = 15), PDD (n = 40), DLB (n = 21) and their care partners] to CST-PD or treatment
as usual (TAU). CST-PD involves home-based cognitively stimulating and engaging activities
delivered by a trained care partner. Exploratory outcomes at 12 weeks included cognition
(Addenbrooke’s Cognitive Evaluation; ACE-III), neuropsychiatric symptoms and function. In
care partners, we assessed burden, stress and general health status. Relationship quality
and quality of life were assessed in both dyad members. At 12 weeks, the ACE-III showed a
nonstatistically significant improvement in the CST-PD group compared with the TAU group,
although neuropsychiatric symptoms increased significantly in the former. In contrast, care
partners’ quality of life (d = 0.16) and relationship quality (‘satisfaction’, d = 0.01; ‘positive
interaction’, d = 0.55) improved significantly in the CST-PD group, and care burden (d = 0.16)
and stress (d = 0.05) were significantly lower. Qualitative findings in the CST-PD recipients
revealed positive ‘in the moment’ responses to the intervention, supporting the quantitative
results. In conclusion, care-partner-delivered CST-PD may improve a range of care-partner
outcomes that are important in supporting home-based care. A full-scale follow-up RCT to
evaluate clinical and cost effectiveness is warranted.

Keywords: cognitive stimulation therapy (CST), dementia with Lewy bodies (DLB), feasibility
pilot trial, Parkinson’s disease dementia (PDD), psychosocial therapy
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Introduction
Disorders of cognitive impairment within the
Lewy body spectrum of diseases include mild
cognitive impairment in Parkinson’s disease
(PD-MCI), dementia due to Parkinson’s disease
(PDD) and dementia with Lewy bodies (DLB).
Together, DLB and PDD constitute over 15%1
of total dementias and PD-MCI occurs in about
25% of people with Parkinson’s disease (PD).2,3
PDD and DLB are associated with significant
impairments in cognition, quality of life and high
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levels of disability and care-partner burden.4
Treatment options focus on pharmacological
approaches, which have modest effectiveness and
may often not be tolerated by frail people with
dementia in the context of a movement disorder.
Thus, there is scope for nonpharmacological
interventions that are specifically adapted for
people with cognitive impairment or dementia
within the Lewy body spectrum.5 To date, only
one other study of a psychosocial intervention in
PDD has been conducted, and this study
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examined the impact of goal-oriented cognitive
rehabilitation therapy.6 This small study found
positive outcomes, self-rated goal attainment,
mood, and quality of life in those receiving the
active intervention compared with relaxation
therapy and ‘treatment as usual’.
Cognitive stimulation therapy (CST) is an evidence-based psychosocial intervention that
involves engaging and cognitively stimulating
activities and discussions based on principles of
errorless learning and validation.7,8 As demonstrated by meta-analyses, CST improves cognition and quality of life in people with different
forms of dementia, and improves outcomes, such
as quality of life, for care partners.9,10 In people
with PDD, only one study has evaluated CST.11
This was a small pilot crossover trial (n = 12) of
people living in a care-home setting. It found that
group CST (offered for 8 weeks, twice weekly for
60 min), adapted for PDD, is feasible and potentially effective for cognitive and noncognitive outcomes in PDD, compared with ‘treatment as
usual’.
We undertook an iterative development process
to adapt the individualized form of CST (iCST)
specifically for people with PD-MCI/PDD/DLB
to be delivered by their care partners at home
(PD-CST).12 PD-CST differs from professionally delivered group-based CST, in that PD-CST
can be delivered at home by a trained care partner and can be tailored more easily to the specific needs and capabilities of the recipient.
Here, we report the results of an exploratory
pilot study of the impact of PD-CST on recipients of the intervention and their care partners.
In addition, we evaluated the acceptability of the
intervention and the feasibility of conducting a
full-scale randomized controlled trial (RCT).
We found that PD-CST was well tolerated and
acceptable, with certain modifications, by people with PD-MCI/PDD/DLB and their care
partners, and that the trial design was feasible
(reported elsewhere).13
Methods
The full protocol is published in detail elsewhere.14
Standard protocol approvals, registrations, and
patient consents
The study received favourable ethical opinion
from Yorkshire and Humber–Bradford Leeds
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Research Ethics Committee (reference: 15/
YH/0531) and was performed in accordance with
the Declaration of Helsinki and the principles of
Good Clinical Practice. The study was registered
at
isrctn.com
[registration
number
ISRCTN11455062]. All participants were volunteers and provided written informed consent or
consultee agreement to participate in the study.
Study design and participants
The INVEST study was a single-blind, parallelarm RCT, conducted at seven sites in the UK, to
explore the impact of CST-PD compared with
treatment as usual (TAU) on cognitive, behavioural, care partner and other dementia-related
outcomes in people with PD-MCI/PDD/DLB
and their care partners. Since this was the first
time home-based CST adapted for this population had been tested, and we had no a priori evidence of how the intervention would be received,
we specifically included participants with different levels of cognitive impairment, ranging from
MCI to moderate-stage dementia.
We recruited people with PD-MCI/PDD/DLB
and their care partners as participant–dyads if
they met the following inclusion criteria: (a) diagnosis of PD-MCI (Level 1), PDD (probable or
possible) or DLB (probable or possible) according to standard clinical diagnostic criteria;15–17 (b)
willing and able to participate in the intervention;
and (c) on stable medication for at least 4 weeks
prior to study entry. Exclusion criteria were: (a)
unwilling or unable to participate; (b) contact
with a care partner three times or less per week;
(c) no care partner or companion able to participate; (d) living in residential care; (e) unable to
understand conversational English; and (f) neuropsychiatric complications too severe (i.e.
depression, psychosis or fluctuating levels of cognitive impairment/delirium) to enable participation in the study (as per expert clinicians’
judgement). Care partners were included if they
provided care or support for the participant with
cognitive impairment and were well enough to be
trained to deliver the intervention. Care partners
were excluded if they were unable to understand
conversational English, were nonliterate or had
severe physical illness or dementia (as per selfreport and performance on the Montreal
Cognitive Assessment).18 All PD-MCI/PDD/
DLB participants (n = 76) had the capacity to
consent to participation at the start of the trial.
During the trial, four participants lost the
journals.sagepub.com/home/tan
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capacity to consent, thus a nominated consultee
was appointed, enabling all four to continue in
the study.
Randomization and blinding
The Manchester Academic Health Science
Centre Clinical Trials Unit, as an independent
arbiter, applied a single-stratum, blocked randomization to CST-PD or TAU at a 1:1 level by
participant–dyad. Due to the nature of the intervention, dyads were not blind to treatment allocation, but procedures were in place to conceal the
allocation from the independent, blinded outcome raters. Following randomization, the distribution of the tree diagnostic subgroups (PD-MCI,
PDD and DLB) was balanced across the two
arms with respect to MCI and dementia.
Intervention
The details of the intervention and how we
adapted it to the specific needs of people with
PD-MCI, PDD or DLB is outlined in McCormick
et al.12 The adaptation process took account of
several factors, including the cognitive profile
(e.g. particular challenges with executive function, recall and visuospatial deficits), fatigue and
apathy, fluctuating levels of attention, motor and
general physical frailty of this population. The
adapted intervention, CST-PD, entailed carepartner-delivered manual-based individualized
CST-based therapy sessions, delivered at home
for 30 min per session, two to three times per
week. The activities varied in theme and complexity and could be tailored to suit individual
needs. The adapted therapy manual comprised
over 60 topics categorized into nine different
themes, with each topic containing several cognitively stimulating activities such as discussion
topics, word association games and creative tasks.
Activities varied in complexity and were matched
and adapted to suit the needs of the recipient.
The manual itself was paper based, easy to handle
and had large accessible print. It was indexed to
enable ease of use. All care partners were trained
to deliver the therapy as intended. The TAU
group, which received no additional intervention,
provided a comparison with the CST-PD group.
Any additional nonpharmacological interventions
that the participants in the TAU group might
have received following randomization (e.g. physiotherapy, occupational therapy, speech therapy)
were noted by the research team.
journals.sagepub.com/home/tan

Procedure. Following consent, participant–dyads
underwent a screening period to ensure eligibility.
Participants meeting inclusion criteria received
two to three care-partner-delivered CST-PD sessions of 30 min each or TAU for 12 weeks. Prior
to the intervention being delivered, care partners
in the intervention arm received a 2 h protocolguided training session of CST-PD, delivered in
their own homes by a member of the research
team. Training included a researcher-guided therapy session with the person with PD-MCI/PDD/
DLB. The researcher completed a protocol training checklist and provided additional training and
telephone support as needed, based on a skills’
checklist. Assessments took place at baseline and
12 weeks. Participants who withdrew from the
study before their scheduled assessment visits
received an early termination assessment. Those
experiencing a serious adverse event withdrew
from the study. Feasibility, acceptability and tolerability evaluations were also undertaken
(reported in McCormick et al.).13 Assessments for
people with PD-MCI/PDD/DLB included: cognition, neuropsychiatric symptoms, quality of life,
functional ability, relationship satisfaction and
resilience (Table 1). Care-partner assessments
were: quality of life, health ratings, relationship
satisfaction, burden and resilience (Table 1). Care
partners in the CST-PD group used diaries to
report adherence of sessions and 11 participant–
dyads completed a semistructured interview to
elicit their views and experiences of the
intervention.
Outcome measures. The primary outcomes
of the overall INVEST study were tolerability,
acceptability and feasibility (reported in McCormick et al.).13 Here, we report a range of exploratory participant and care-partner outcomes (see
Table 1) including cognition, behaviour, function,
quality of life and care-partner burden and stress.
We also examined aspects of the dyadic relationship, resilience and empathy. All rated outcomes
were undertaken by highly trained research
nurses with extensive experience in dementia
and PD-related research. Additionally, qualitative
outcomes using observational data from participant–dyad diaries, completed after each therapy
session, and semistructured interviews, in a subsample of the CST-PD group were also included.
The interview schedule was iteratively developed
alongside the adaptation of the intervention
(detailed in McCormick et al.)13 and addressed
three key areas: acceptability and usability of the
3
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Health-related quality of life
Presence and magnitude of ‘clinically significant’ (frequency ×
severity ⩾ 4) of NPS subdomains reported by the care partner
Self-rated anxiety and depression
Self-rated apathy
General physical and mental health

The EuroQoL-5D (EQ5D)a,23

The Neuropsychiatric Inventory (NPI)b,24

The Hospital Anxiety and Depression
Scale (HADS)b,25

The Lille Apathy Rating Scale (LARS)b,26

The Short Form-12 Health Survey (SF12)a,27

Relationship
quality

Health

Positive dyadic interaction and negative strain

Parkinson’s-specific quality of life

The Parkinson’s Disease
Questionnaire-39 (PDQ-39)b,22

Quality of life

The Dyadic Relationship Scale (DRS)a,b,29

The ability to undertake a specific activity of daily living (i.e.
medication intake)

The Pill questionnaireb,21

Functional ability

Satisfaction with the dyadic relationship

Fluctuations in person with PD-MCI/PDD/DLB cognition
reported by the care partner

The Dementia Cognitive Fluctuation
Scale (DCF)b,20

The Relationship Satisfaction Scale
(RSS)a,28

Global cognition (total score) and cognitive subdomains of
memory, attention, verbal fluency, language and visuospatial
function

The Addenbrooke’s Cognitive
Examination (ACE-III)a,19

Cognition

Neuropsychiatric
symptoms (NPS)

Description of the tool

Specific measurement tool

Outcome domain

Table 1. Outcome measure descriptions.

✓

✓

✓

✓
(Proxy)

✓

✓

✓

✓
(Proxy)

✓

Person with PDMCI/PDD/DLB

Respondent

✓

✓

✓

✓

✓

Care
partners

Therapeutic Advances in Neurological Disorders 12

journals.sagepub.com/home/tan

Empathic tendencies and perspective taking
The Interpersonal Reactivity Index
(IRI)a,34
Empathy

scores better.
scores worse.

The ability to bounce back in stressful situations
The Brief Resilience Scale (BRS)a,33
Resilience

Sample size
We based our sample-size calculation on previous
studies35 and took a conservative approach, estimating the standardized effect size on cognition
to be 0.4. As this was a pilot feasibility trial, we
chose a one-sided test and a less stringent significance level of 0.2 to avoid missing a promising
effect. Thus, assuming 80% power and a correlation coefficient of 0.5 between baseline and endpoint on cognitive outcomes, the required sample
size was 27 completers per group. By enrolling 32
dyads per group, it allowed for a 15% attrition
rate. For the secondary, exploratory outcomes,
the proposed sample size of 27 per group was
within the recommended guidelines (24–50 participants35,36) required to estimate the standard
deviation (SD) for a sample-size calculation.
Since the attrition rate was higher than expected
during the first year of recruitment (28%), we
obtained ethical approval to enrol 38 dyads per
group to maintain the target number of
completers.

bHigher

✓

Stress related to care provision
The Relatives’ Stress Scale (Rel.SS)b,32

‘Feasibility’ included a detailed evaluation of eligibility, recruitment and retention rates, overall
trial design (the degree to which the protocol balanced scientific and practical considerations),
willingness to be randomized, blinding procedures and data collection (i.e. timing, quality,
acceptability). ‘Acceptability’ was the extent to
which the participant–dyads considered the intervention ‘appropriate’ (i.e. care-partner’s perceptions of the recipient’s interest, motivation and
sense of achievement following each therapy session) and the ability of recipients endure the
intervention (i.e. adverse event rate).

aHigher

✓
Burden related to care provision
The Zarit Burden Interview (ZBI)b,31

journals.sagepub.com/home/tan

Burden

Specific feelings associated to care provision
The Family Caregiving Role Scale
(FCR)a,b,30

✓

✓

✓

✓

Description of the tool

Person with PDMCI/PDD/DLB

intervention manual, adherence (including barriers and facilitators) and impact of the intervention. Probe questions under each of these themes
facilitated the interview.

Specific measurement tool
Outcome domain

Table 1. (Continued)

Respondent

Care
partners

I Leroi, S Vatter et al.

Data analysis
Since this was an exploratory trial of a new complex intervention, we agreed a priori to interpret
the results with caution. Thus, although we undertook initial inferential statistics and hypothesis
testing, our goal was to uncover any important
potential associations in the study variables.37 For
this reason, we evaluated statistical significance at
the 0.2 level using a one-sided test. Specifically,
we explored changes in measures between the two
5
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groups (CST-PD and TAU) over time using
ANCOVA, controlling for baseline values. All
analyses were conducted on an intention-to-treat
basis, on complete case data. For the qualitative
analysis, using NVivo 11 for Windows software
(QSR International Pty Ltd.),38 data from participant–dyad diaries, researcher field notes, and
semistructured interviews were used. We triangulated the results of our quantitative findings with
thematic analysis.39 Using an inductive process,
we systematically extracted codes from each data
source to derive key themes; these were subsequently triangulated with the quantitative outcome to establish correspondence between the
qualitative and quantitative data. We arrived at
the final themes by consensus of five INVEST
investigators (IL, SV, SM, SS and BK).
Results
The 76 recruited participant–dyads were randomized to either the CST-PD (n = 38) or the
TAU group (n = 38) following randomization
(Figure 1). Characteristics of participant–dyads
are outlined in Table 2. A total of 21% (n = 16)
participants with PD-MCI/PDD/DLB were
female and all were native English speakers.
Diagnoses included 19.8% (n = 15) PD-MCI,
52.6% (n = 40) PDD and 27.6% (n = 21) DLB.
Of the care partners, 89% (n = 68) were female,
77.6% (n = 59) were spouses or live-in partners
and 17.1% (n = 13) were adult children. The
remaining four care partners included a grandchild, a friend, a live-in carer and a divorcee. Of
those randomized, 72% completed the full study
protocol.
Baseline demographics revealed a relatively good
case mix between the two arms, with only education and diagnosis seeing a slight imbalance (see
Table 2). Descriptive statistics of the outcome
measures at baseline are presented in Table 2.
There were also some imbalances in baseline outcome scores between the two arms, suggesting
randomization was not fully successful, possibly
due to the small sample size. We avoided any
potential bias by controlling for baseline scores in
the analysis. No cognitive-enhancing medications
were changed during the course of the study.
Preliminary analysis compared the effect of treatment allocation and baseline characteristics of
subjects with and without complete data at follow
up using a logistic model for each outcome.
6

Differential missingness was observed in the
treatment arms, with a higher proportion of missing data in the intervention arm. For the primary
outcome, data were missing for 21 individuals; 6
(29%) in the control arm and 15 (71%) in the
intervention arm. We found no differential missingness conditional on the participant characteristics; thus, we proceeded with the main analysis
under the ‘missing at random’ assumption.
A total of 56 participant–dyads completed the
study; 24 in the CST-PD group and 32 in the
TAU group. Using ANCOVA to model group
differences of change in cognition at 12 weeks by
adjusting for baseline scores, global cognition
(ACE-III) improved by 1.7 on average in the
CST-PD group compared with the TAU group;
however, this difference was not statistically significant [adjusted mean difference (AMD) = 1.7,
Cohen’s d = 0.38, p = 0.227]. The results of the
exploratory measures revealed a number of potential changes in outcomes for both intervention
recipients and care-partner groups and are presented in Table 3. For intervention recipients, the
CST-PD group had statistically lower scores on
the verbal fluency subscale of the ACE-III (AMD
= −0.74, d = 0.35, p = 0.134), higher scores on
the Neuropsychiatric Inventory (NPI) total signalling greater symptoms (AMD = 4.46, d =
0.42, p = 0.049), as well as the proportion of
‘clinically significant’ [frequency × severity
(F×S) score ⩾ 4] and ‘clinically present’ NPI
(F×S score > 1) scores (AMD = 0.05, d = 0.35,
p = 0.078; AMD = 0.05, d = 0.25, p = 0.173,
respectively), the Brief Resilience Scale (AMD =
−1.17, d = 0.12, p = 0.174), and the perspectivetaking subscale of the Interpersonal Reactivity
Index (AMD = −1.32, d = 0.03, p = 0.082).
Conversely, for the care-partner sample, CST-PD
resulted in statistically significant improvements
compared with TAU on quality of life [EuroQol
index (AMD = 0.08, d = 0.16, p = 0.048) and
Visual Analogue Scale measures (AMD = 4.76, d
= 0.07, p = 0.104)], burden and stress [Zarit
Burden Interview (AMD = −2.24, d = 0.16,
p = 0.193), and the Relatives’ Stress Scale (AMD
= −1.75, d = 0.05, p = 0.160), respectively] and
relationship quality [Relationship Satisfaction
Scale (AMD = 3.46, d = 0.01, p = 0.020), and
the Dyadic Relationship Scale positive-interaction subscale (AMD = 1.76, d = 0.55,
p = 0.015)]. In contrast, care partners in the
CST-PD group reported a significant increase in
anxiety symptoms measured by the Hospital
journals.sagepub.com/home/tan
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Figure 1. CONSORT 2010 flow diagram.

Anxiety and Depression Scale (AMD = 1.03,
d = 0.30, p = 0.112). Adherence data, retention
and integrity of blinding (for details, see elsewhere)13
revealed that over two thirds of participants in the
CST-PD group received the recommended dose
of at least 60 min of therapy per week.
Qualitative evaluation
Synthesis of qualitative data elicited six themes,
presented in Table 4, together with the
journals.sagepub.com/home/tan

corresponding outcome domain related to each
theme, and example extracts supporting each
theme. Overall findings suggest ‘in the moment’
enjoyment of CST-PD (Enjoyment/Fun). In addition, consistent with quantitative data regarding
efficacy outcomes, the qualitative data suggest participants experienced improvements in cognition,
with subsequent impact on communication and
conversation with care partners (Communication/
Cognition). The findings regarding physical and
mental abilities suggested that while for some
7
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Caregiving weekly hours
(up to an average of)

Relationship

Diagnosis

Living status

Marital status

Education level

Ethnicity

Sex

Categorical variables
8

10
9
19

1 h per day

8 h per day

24 h per day

1

36

2

31

7

18

20

1

2

35

Other

23.68

57.89

18.42

97.37

2.63

84.21

15.79

52.63

47.37

0.00

5.26

94.74

3

35

n

9

9

22

7

37

1

32

6

20

18

0

2

36

78.95

21.05

%

Son/daughter

31.58

8
30

n

28

12

DLB

47.37

21.05

86.84

13.16

84.21

15.79

42.11

57.89

2.63

5.26

92.11

78.95

21.05

%

Spouse/partner

18

8

33

5

32

PDD

PD-MCI

With others

Alone

Married/partnership

6

16

Further education and higher

Single

22

1

Did not specify

Up to 18-year-old schooling

2

35

30

n

50.00

23.68

26.32

2.63

23.68

73.68

94.74

5.26

81.58

18.42

47.37

52.63

2.36

5.26

92.11

7.89

92.11

%

Control

Control

Intervention

Care partners (n = 76)

People with PD-MCI/PDD/DLB (n = 76)

Non-White

White

Male

Female

Demographics and other variables

Table 2. Baseline demographic and clinical variables in the active intervention (CST-PD) and control (TAU) groups.

20

13

5

3

4

31

38

0

32

6

21

17

0

3

35

5

33

n

52.63

34.21

13.16

7.89

10.53

81.58

100.00

0.00

84.21

15.79

55.26

44.74

0.00

7.89

92.11

13.16

86.84

%

Intervention
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36
35

Visuospatial

Dementia Fluctuation Scale

36

36

Language

EuroQoL-VAS

36

Verbal fluency

36

36

Memory

EuroQoL-Index

36

Attention

27

36

ACE-III total

Cognition

PDQ-39

n

Baseline variables

Quality of life

38

Duration of clinical symptoms, years

34

38

UPDRS motor score

Pill questionnaire

37

Schwab–England score

Function

35

Montreal Cognitive Assessment (MoCA)

68.42 (18.57)

0.58 (0.33)

28.88 (14.48)

1.74 (1.02)

10.56 (3.61)

10.89 (3.76)

20.92 (4.04)

4.69 (2.64)

14.22 (5.17)

13.06 (2.78)

63.78 (15.15)

Mean (SD)

5.5; 2–10
[0–33]

34; 17.50–40.25
[9–69]

60; 35–80
[10–100]

19; 15–22
[7–24]

35

35

28

34

35

35

35

35

35

35

35

n

38

37

37

36

61.34 (14.97)

0.50 (0.34)

39.13 (17.18)

1.76 (1.10)

12.46 (3.80)

10.94 (3.20)

22.37 (3.05)

6.23 (3.21)

15.91 (5.87)

13.23 (2.52)

68.69 (14.73)

Mean (SD)

4; 2–10.50
[0.5–24]

24; 18–38
[8–58]

60; 30–70
[10–90]

17.5; 15–21.5
[8–30]

74.50; 68–77
[55–84]

38

n

35

36

n

38

38

Median;
IQR [range]

Caregiving, years

75; 72–81
[61–90]

n

29

38

Age, years

Median;
IQR [range]

Dyad known, years

n

Continuous variables

Table 2. (Continued)

78.03 (15.11)

0.84 (0.19)

Mean (SD)

2.50; 1–6
[0–15]

50; 43–56
[3–68]

68.50; 59–72
[43–85]

Median;
IQR [range]

35

35

n

38

34

38

n

(Continued)

73.77 (16.99)

0.77 (0.27)

Mean (SD)

3.25; 1.5–8
[0–20]

46; 30–52
[0.5–70]

67; 59–71
[21–88]

Median;
IQR [range]
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10

36

NPI % presence/absence

IRI total of two subscales

Empathy

33

24.48 (3.99)

19.73 (4.57)

33

34

24.21 (4.96)

18.91 (4.52)

1.96 (0.83)

36

23.53 (5.28)

20.80 (11.87)

30.06 (16.21)

10.80 (3.24)

9.74 (3.79)

31.67 (9.11)

49.14 (10.66)

51.80 (8.81)

3.74 (3.82)

5.11 (4.22)

7.03 (7.29)

Mean (SD)

35

35

30

31

34

35

35

35

35

35

35

n

21.69 (4.82)

23.37 (11.51)

34.90 (18.01)

9.94 (3.43)

9.56 (3.41)

26.51 (11.72)

46.36 (13.15)

47.81 (11.95)

4.77 (4.19)

6.20 (4.54)

9.06 (8.82)

Mean (SD)

ACE-III, Addenbrooke’s Cognitive Evaluation; BRS, Brief Resilience Scale; CST-PD, cognitive stimulation therapy in Parkinson’s disease; DLB, Dementia with Lewy bodies; DRS, Dyadic
Relationship Scale, positive interaction or negative strain subscale; EQ5D, EuroQoL-5D index or Visual Analogue Scale (VAS); FCR, Family Caregiving Role scale; HADS, Hospital
Anxiety and Depression Scale; IQR, interquartile range; IRI, Interpersonal Reactivity Index; LARS, Lille Apathy Rating Scale; MoCA, Montreal Cognitive Assessment; NPI, Neuropsychiatric Inventory; PDD, Parkinson’s disease dementia; PD-MCI, Parkinson’s disease and mild cognitive impairment; PDQ-39, Parkinson’s Disease Questionnaire; PD-MCI/PDD/DLB,
Parkinson’s-related dementia; Rel.SS, Relatives’ Stress Scale; RSS, Relationship Satisfaction Scale; SD, standard deviation; SF-12, Short Form 12 Health Survey; TAU, treatment as
usual; UPDRS, Unified Parkinson’s Disease Rating Scale; ZBI, Zarit Burden Interview.

BRS

33

35

2.46 (1.09)

35

1.72 (0.72)

35

Rel.SS

36

FCR anger

2.34 (0.99)

4.08 (0.56)

35

36

FCR resentment

35

36

ZBI

36

FCR satisfaction

3.95 (0.60)

32.81 (7.83)

30

32

DRS negative strain

34.13 (8.28)

31

32

DRS positive interaction

RSS

35

SF-12 mental health

–15.58 (8.30)
35

33

35

SF-12 physical health

–14.24 (9.02)

6.50 (2.91)

34

34

LARS

6.35 (3.03)

34

8.07 (4.78)

HADS depression

31

35

6.65 (4.22)

31

n

HADS anxiety

40.29% (0.22)

22.57% (0.21)

18.37 (15.20)

Mean (SD)

34

35

35

35

n

NPI care-partner distress

Resilience

Burden

Relationship
satisfaction

Health rating

18% (0.24)

36

NPI % clinically significant ⩾ 4
36% (0.25)

14.50 (14.71)

34

NPI total

Neuropsychiatric
symptoms

Mean (SD)

n

Baseline variables

Table 2. (Continued)
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31
32
32
32
29
30

EuroQoL (VAS)a

NPI totalb

NPI clinically significant

NPI presence/absence

HADS anxietyb

HADS depressionb

Neuropsychiatric
symptoms

32

EuroQoL-Indexa

32

Dementia Fluctuation Scaleb

23

32

Visuospatial

PDQ-39b

32

Language

Quality of life

32

Verbal Fluency

32

32

Memory

Pill questionnaireb

32

Attention

5.33 (3.58)

5.66 (3.92)

0.33 (0.24)

0.11 (0.14)

9.88 (8.88)

62.35 (22.22)

0.57 (0.32)

29.31 (13.74)

2.06 (1.01)

10.97 (3.57)

10.44 (3.78)

20.69 (4.91)

4.97 (3.38)

14.22 (6.31)

12.53 (3.28)

62.84 (18.44)

32

ACE-III totala

Functional ability

Cognition

Mean (SD)

Control
n

People with PD-MCI/PDD/DLB

20

20

24

24

24

24

24

17

24

24

24

24

24

24

24

24

n

5.25 (2.55)

6.75 (3.51)

0.38 (0.22)

0.17 (0.19)

15.04 (16.06)

62.30 (17.94)

0.57 (0.32)

38.29 (13.39)

1.96 (1.30)

11.57 (3.90)

10.43 (3.74)

22.57 (2.33)

6.17 (3.49)

16.70 (5.17)

13.52 (2.57)

69.39 (14.99)

Mean (SD)

Intervention

0.28

0.24

0.05

0.05

4.46

1.75

0.05

0.91

−0.05

−0.37

−0.34

−0.25

−0.74

0.46

0.48

−1.70

Adjusted mean
difference*
(intervention:
control)

Table 3. Exploratory results for participant–dyads in the two arms showing the difference between baseline and 12 weeks.

>−0.12

>−0.44

>0.01

>0.02

>2.21

>−2.69

>−0.01

>−1.66

>−0.30

>−0.97

>−0.87

>−0.97

<−0.18

>−0.33

>−0.01

>−3.62

80% confidence
interval limit$

0.367

0.382

0.173

0.078

0.049

0.370

0.241

0.382

0.435

0.303

0.298

0.388

0.134

0.311

0.206

0.227

p
value‡
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12

Relationship
satisfaction

32
32
32

SF-12 physical healtha

SF-12 mental healtha

RSSa

32

HADS depressionb

Health rating

5.38 (4.91)

32

HADS anxietyb

Neuropsychiatric
symptoms

30.25 (8.08)

46.85 (13.09)

49.79 (12.08)

4.34 (3.84)

5.28 (4.64)

32

75.16 (18.42)

NPI: Care partner distressb

32

0.79 (0.22)

25.10 (3.84)

25.76 (3.43)

20.97 (5.18)

35.20 (7.02)

–13.96 (9.55)

Mean (SD)

Person with PDMCI/PDD/DLB
NPS

Quality of life

EuroQoL-VASa

29

IRI perspective takinga

31

29

IRI empathic concerna

Empathy

EuroQoL-Indexa

29

BRSa

Resilience

Care partners

30

RSSa

28

n

Control

Relationship
satisfaction

LARSb

People with PD-MCI/PDD/DLB

Table 3. (Continued)

22

24

24

24

24

24

24

24

21

21

21

24

18

n

30.18 (11.24)

49.14 (10.66)

47.31 (10.26)

4.91 (4.10)

6.78 (4.33)

7.48 (8.27)

76.52 (19.03)

0.82 (0.14)

24.38 (3.37)

25.71 (3.02)

20.33 (4.89)

32.48 (9.69)

–16.56 (7.56)

Mean (SD)

Intervention

3.46

1.89

1.91

0.35

1.03

2.11

4.76

0.08

–1.32

–0.06

–1.17

–1.25

–1.62

Adjusted mean
difference*
(intervention:
control)

>2.07

>−0.58

>−0.24

>−0.30

>0.32

>0.94

>1.59

>0.04

<−0.53

>−0.79

>−2.22

>−3.13

>3.34

80% confidence
interval limit$

(Continued)

0.020

0.260

0.228

0.326

0.112

0.066

0.104

0.048

0.082

0.475

0.174

0.288

0.215

p
value‡
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32
32
30
31

FCR resentmentb

FCR angerb

ZBIb

Rel.SSb
32

32

FCR satisfactiona

BRSa

30

DRS negative strainb

22.63 (5.25)

22.16 (12.29)

30.47 (15.06)

1.95 (1.14)

2.55 (1.10)

3.91 (0.48)

10.27 (2.97)

8.53 (2.99)

Mean (SD)

24

21

22

24

22

24

22

24

n

21.31 (5.01)

22.81 (11.39)

32.91 (16.07)

1.97 (0.83)

2.65 (0.94)

3.89 (0.73)

9.77 (3.73)

10.30 (3.53)

Mean (SD)

Intervention

0.12

–1.75

–2.24

–0.08

0.04

–0.09

0.23

1.76

Adjusted mean
difference*
(intervention:
control)

>−0.65

<−0.27

<−0.07

>−0.27

>−0.13

>−0.20

>−0.41

>1.10

80% confidence
interval limit$

0.447

0.160

0.193

0.358

0.417

0.225

0.380

0.015

p
value‡

*Adjusted for baseline outcome value.
$One-sided confidence interval provides the (upper or lower) limit of range of plausible values of point estimate.
‡Significance level 0.2.
aHigher scores better.
bHigher scores worse.
ACE-III, Addenbrooke’s Cognitive Evaluation; BRS, Brief Resilience Scale; DRS, Dyadic Relationship Scale, positive interaction or negative strain subscale; EQ5D, EuroQoL-5D Index
or Visual Analogue Scale (VAS); FCR, Family Caregiving Role scale; HADS, Hospital Anxiety and Depression Scale; IRI, Interpersonal Reactivity Index; LARS, Lille Apathy Rating
Scale; MoCA, Montreal Cognitive Assessment; NPI, Neuropsychiatric Inventory; PDQ-39, Parkinson’s Disease Questionnaire; PD-MCI/PDD/DLB, Parkinson’s-related dementia; Rel.
SS, Relatives’ Stress Scale; RSS, Relationship Satisfaction Scale; SD, standard deviation; SF-12, Short Form 12 Health Survey; ZBI, Zarit Burden Interview.

Resilience

Burden

30

n

Control

DRS positive interactiona

People with PD-MCI/PDD/DLB

Table 3. (Continued)
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13

14

Cognition

Neuropsychiatric
symptoms

Communication/
cognition

Behavioural
features

Relationship
quality/empathy

Quality of life/
health

Enjoyment/fun

Interpersonal
relationships

Outcome domain

Theme

Togetherness, reminiscing, good conversation, good topic. [Care partner, CS7, diary]

[Our granddaughter] done a session with him, and that was quite interesting to see the banter between them, between
the young and the old and interacting and she was very good at it, very good, and he responded well, that was a really
fun one really. [Care partner, CS13, interview]

He didn’t sort of show joy or you know anxiety or none of them. [Care partner, CS13, interview]

I didn’t expect the reaction from dad, so the fact that he was so interested and so wanting to take part and be helpful.
[Care partner, CS9, interview]

When we open a new, a new chapter, a new scene, I’m, I’m starting to think more structured and I’m thinking, you
know, well this is going to be what it is, why is it, what’s, I’m starting to prepare thought processes before we, we
actually read the information and because, and it’s going to be questions on every one, it’s keeping my brain ticking
over a bit further. [Patient, CS12, interview]

We’d got quite uncommunicative not intentionally but it had just happened and it’s been lovely sometimes even the
picture has, [husband’s name] has started talking about it before I’ve suggest anything. […] It’s like getting him back
again, which is good. [Care partner, CS11, interview]

[Liked] seeing [name] exercising his analytical skills, making intelligent observations. [Care partner, CS18, interview]

It was almost like when he was back in work, brainstorming and getting involved and feeling valued where I think a
lot in life now where you just plodding through every day, you don’t feel the value, you don’t feel that your opinions are
valued and I think for the first time in a long time I think he felt valued or that his experiences were meaningful. [Care
partner, CS9, interview]

You know, it’s just enjoyable and it just gives you that chance to come outside of all your problems … just sit down and
have a laugh. [Care partner, CS12, interview]

C: Everything you try gives you a different insight into things, doesn’t it, and we’ve so enjoyed talking, haven’t we? P:
Yeah, it produces a feeling of, uh, wellbeing, doesn’t it? C: It does, yeah, gets the endorphins. [Patient and care partner,
CS12, interview]

Quote

Table 4. Key themes emerging from the semistructured interview with participant–dyads.
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Functional ability

Resilience/
burden

Physical and
mental abilities

Care-partner
aspects

We did enjoy when my sister and her husband came around, and that session, you know…I find that the effort, the
weight was taken off my shoulders [my husband] engaging with the other person more than he was engaging with me.
[…] I just thought that he had such a great time [with other people], it was so enjoyable for him, whereas it was much of
a chore when you were doing it with me. [Care partner, CS4, interview]

I didn’t feel it was fun, it was something else for me to get [my husband] to participate. […] I felt I had to do it. [Care
partner, CS4, interview]

Reminded him of his disability and not being mobile enough to visit these places on his own. [Care partner, CS5,
interview]

He really wanted to do it because he really wanted to show what he could do. [Care partner, CS9, interview]

[He] was very good at being systematic and getting a list of things and getting the book opened, you know, and maybe a
lot of people will not be able to do that, you know maybe he was very proactive. [Care partner, CS3, interview]

Well he can’t write and he struggled with drawing. […] He struggled with initiating to answer. [Care partner, CS19,
interview]

P: It’s doing the best we can to keep our brains active. I think that, that’s the key and… C: Yeah, and also to take from
me the caring side, because it was a joint thing, wasn’t it? It was a joint enjoyable thing, rather than, you know, um, uh,
a task or something, you know, that had to be done. [Patient and care partner, CS12, interview]

Quote

C, care partner; P, person with Parkinson’s-related dementia.

Outcome domain

Theme

Table 4. (Continued)
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participants, CST-PD afforded the opportunity to
demonstrate retained abilities, for others, the intervention highlighted changes and loss. The carepartner outcomes indicated that CST-PD provided
opportunities for conversation and reminiscence
that would not have otherwise have occurred
(interpersonal relationships), although some
degree of challenge and burden regarding the
delivery of the CST sessions was reported by three
care partners (care-partner aspects).
Discussion
This is the first randomized controlled feasibility
trial of a CST-based intervention specifically
adapted for people with Parkinson’s-related MCI
or dementia (PDD/DLB) and is the largest study
of its kind to date. It thus makes a valuable contribution to the emerging field of nonpharmacological interventions for cognition and other
dementia-related outcomes in this population.
The CST-PD programme retains the core principles of the already well-established CST but is
specifically tailored to the needs of people with a
complex form of dementia characterized by motor
and other physical problems. The preserved CST
features include positive discussion, enjoyable
activities, affection, supportive feedback and a
focus on opinions rather than facts. Critical modifications included removing motor-dependent
activities, potentially hallucinogenic or unclear
images and updating manual content by increasing the usability of the format.12 The ability to
tailor the intervention to specific needs and preferences of the participants enabled us to offer successfully the intervention to people with a wide
range of cognitive abilities and interest, without
the risk of the intervention not being challenging
enough. Furthermore, we designed CST-PD to
be a home-based, individualized, care-partnerdelivered intervention, which strengthened the
dyadic relationship of the person and their care
partner, which is key in predicting positive outcomes of home-based care.40,41
We have already demonstrated the feasibility of
conducting such a study in this population, as
well as it being an acceptable and well-tolerated
intervention in people with PD-MCI/PDD/DLB
and their care partners.13 Here, our exploratory
analysis of potential efficacy outcomes in the
intervention recipients indicated improvements
for cognition overall, bu this did not reach statistical significance. This is consistent with a
16

previous study of iCST in people with other
forms of dementia,8 but not group CST studies
in non-PD groups, demonstrating significant
improvement in cognition.7,42,43 It is possible
that the imbalance in the education level of the
two experimental arms may have impacted on
this, as the participants in the CST-PD arm had
a lower education level compared with those in
the TAU group. A potential mechanism for
improvement in cognition with this type of intervention could be the activation of compensatory
mechanisms of synaptic plasticity.44 As suggested by the original study of iCST in non-PD
dementia,8 it is possible that a higher dose of
therapy is needed to impact cognition. In our
study, the average dose was 1.76 (SD = 0.72)
per week,13 and this may not have been high
enough. Higher intervention doses of cognitive
rehabilitation have been shown as beneficial in
very early-stage cognitive impairment in PD.45
This is despite previous suggestions that in nonPD dementia, cognitive benefits can be seen
with twice-weekly sessions of CST.46 The added
burden of physical disability and PD-associated
fatigue and apathy may further hinder any potential benefit and necessitate an even higher dose.
Contrary to expectation, informant-rated behavioural outcomes assessed with the NPI appeared
to worsen in the CST-PD group. This included
the apathy domain, which has been shown to
improve with intensive cognitive rehabilitation in
early-stage cognitive impairment in PD.45 It is
likely that the additional time spent with the therapy recipient through undertaking the therapy
may have highlighted previously unrecognized
behavioural and psychiatric symptoms (BPSDs),
resulting in higher informant ratings across a
range of symptoms, or that the slight imbalance in
diagnostic subtypes across the two treatment
arms may have played a role. However, it is
important to note that no participants were withdrawn due to worsening of BPSDs and BPSDs
were not reported as adverse events in the qualitative data.13 Although the direction of these results
suggests a potentially harmful intervention, they
should be interpreted with caution, since we purposely chose a high significance level to capture
any potential effects increasing probability of type
I errors. Combined with the exploratory multiple
comparisons, we may be observing false positives.
Furthermore, the behavioural outcomes were not
mirrored in the qualitative reports, which revealed
positive, ‘in the moment’ experiences in cognition,
journals.sagepub.com/home/tan
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behaviour and function immediately following
therapy sessions.
In contrast to the clinical outcomes in the participants with PD-MCI/PDD/DLB, care partners
experienced improvements in several outcomes.
This is crucial, considering that caregiving in this
population is complex, and care burden is best
described as a multidimensional construct47 that
has a significant negative effect on a care partners’
quality of life, health and relationships,48–50 in
effect, creating ‘hidden or invisible patients’.51
Specially, care partners in the CST-PD group
reported reduced care burden and stress, improved
quality of life, and enhanced relationships with the
individual with PD-MCI/PDD/DLB. This finding
is particularly striking, since in previous work, care
partners rated relationship quality lower than people with dementia.52 It also supports and extends
the results of the original iCST study, which found
that quality of life in care partners improved and
that individuals with dementia regarded the care
relationship more positively.8 Maintaining a positive caring relationship and ensuring care-partner
health and wellbeing is essential to delay or prevent long-term care for people with PD-MCI/
PDD/DLB,39,53 slow progression of cognitive and
functional decline54 and lower care-partner burden.55 It may also lower costs of providing care,
and reduce length of hospitalization and rate of
crisis interventions.56,57
The intervention had no observable effects on
either ‘resilience’ or ‘empathy’; however, this was
not surprising considering the relatively small
sample size of this pilot study and that it was not
powered to detect differences on these variables.
Resilience, measured with the Brief Resilience
Scale (BRS), assesses the ability to bounce back
or recover from stress and consists of six items
scored using a 5-point Likert scale. Empathy,
measured with the Interpersonal Reactivity Index,
encompasses two aspects: empathic concern and
perspective taking, each measured on a Likert
scale. These are important as they may reflect
aspects of the apathy syndrome, which is closely
linked with cognitive impairment/dementia in
PD. We also saw no significant changes in apathy
scores.
A potential limitation of our study is the heterogeneity of the diagnoses of the participant group.
We purposefully included the three groups, as
this feasibility study was an initial exploration of
journals.sagepub.com/home/tan

the appropriateness of the intervention across the
range of cognitive impairment within the Lewy
body spectrum. However, the heterogeneity renders the findings difficult to interpret and future
trials should aim to limit inclusion to a single
group or those with PDD/DLB only.
In conclusion, this study, although a pilot exploratory trial, has provided invaluable data to progress the emerging field of psychosocial
interventions for PD-MCI/PDD/DLB, as well as
contributed to the literature on dyadic psychosocial interventions. It strongly supports a role for
care-partner-delivered interventions through the
mechanism of supporting care-partner health and
wellbeing, as well as strengthening relationship
quality. A full-scale trial is now warranted to
establish clinical effectiveness.
Acknowledgements
The authors would like to thank the participants
and their care partners for their dedication and
commitment to the project. We also acknowledge
and thank Martin Orrell and the original CST
and iCST development team for giving permission to adapt the therapy, the NIHR for funding
the trial, the R&D personnel involved in study
set-up and maintenance, the focus-group members who advised on the adaptation of the therapy
and, not least, the NHS clinicians and nursing
teams involved in referral of participants to the
trial, including Patsy Cotton, Carol Miller and
Ailish Fountain. We would also like to thank
Sophie Baker for her committed work on the project, Benjamin Kwapong for conducting qualitative interviews, and the Clinical Research Network
teams in England who helped with recruitment,
data collection and trial procedures, including,
but not limited to, Heena Mistry, Judith Brooke,
Anita Davies, Audrey Williamson, Deborah
Risorto, Caroline Cheetham, Emma Eccles,
Joanne Woodward, Jane Burgess, Jacki Stansfeld,
Katy Aros, Eanna Hanratty and Ritchard
Ledgerd.
Roles of the authors were:
(1) Research project: (a) conception; (b)
organization; (c) execution; (d) clinical
oversight; (e) research oversight.
(2) Statistical analysis: (a) design; (b) execution; (c) review and critique.
(3) Qualitative analysis: (a) design; (b) execution; (c) review and critique.
17

Therapeutic Advances in Neurological Disorders 12
(4) Manuscript: (a) writing of the first draft;
(b) review and critique.
IL: (1) a–e; (2) c; (3) a–c; (4) a, b
SV: (1) b, c; (2) c; (3) b, c; (4) b
LAC: (2) a–c; (4) b
SJS: (1) e; (3) a–c; (4) b
VO: (1) e; (4) b
EP: (1) e; (4) b
MAS: (1) d; (4) b
JaR: (1) d; (4) b
DJA: (1) d; (4) b
CT: (1) d; (4) b
JoR: (1) d; (4) b
TAG: (1) d; (4) b
SAM: (1) b, c; (2) c; (3) b, c; (4) b
The views expressed are those of the authors
and not necessarily those of the NHS, the
NIHR or the Department of Health.
Funding
This paper presents independent research funded
by the National Institute for Health Research
(NIHR) under its Research for Patient Benefit
(RfPB) Programme (PB-PG-0613-31058). The
trial was sponsored by the Greater Manchester
Mental Health NHS Foundation Trust, UK.
Conflict of interest statement
VO has a patent: iCST Manual. No other authors
have received any funding from any institution,
including personal relationships, interests,
grants, employment, affiliations, patents, inventions, honoraria, consultancies, royalties, stock
options/ownership or expert testimony for the
last 12 months.
VO has a patent: iCST Manual. The other
authors declare that there is no conflict of
interest.
Trial registration number
The trial is a psychosocial intervention with an
allocated ISRCTN number 11455062.
ORCID iD
Sabina Vatter
-8512-0121

https://orcid.org/0000-0001

References
1. McKeith IG and Burn D. Spectrum of
Parkinson’s disease, Parkinson’s dementia, and
Lewy body dementia. Neurol Clin 2000; 18:
865–883.

18

2. Aarsland D, Bronnick K, Williams-Gray C, et al.
Mild cognitive impairment in Parkinson disease:
a multicenter pooled analysis. Neurology 2010;
75: 1062–1069.
3. Hely MA, Reid WGJ, Adena MA, et al. The
Sydney Multicenter Study of Parkinson’s disease:
the inevitability of dementia at 20 years. Mov
Disord 2008; 23: 837–844.
4. Leroi I, McDonald K, Pantula H, et al. Cognitive
impairment in parkinson disease: impact on
quality of life, disability, and caregiver burden. J
Geriatr Psychiatry Neurol 2012; 25: 208–214.
5. Sindhi A and Leroi I. Nonpharmacological
therapies for cognitive enhancement in
Parkinson’s disease: applying old interventions in
a new setting? Neurodegener Dis Manag 2013; 3:
1–9.
6. Hindle JV, Watermeyer TJ, Roberts J, et al.
Goal-orientated cognitive rehabilitation for
dementias associated with Parkinson’s disease-a
pilot randomised controlled trial. Int J Geriatr
Psychiatry 2018; 33: 718–728.
7. Spector A, Thorgrimsen L, Woods B, et al.
Efficacy of an evidence-based cognitive
stimulation therapy programme for people with
dementia: randomised controlled trial. Br J
Psychiatry 2003; 183: 248–254.
8. Orrell M, Yates L, Leung P, et al. The impact of
individual Cognitive Stimulation Therapy (iCST)
on cognition, quality of life, caregiver health, and
family relationships in dementia: a randomised
controlled trial. PLoS Med 2017; 1–22.
9. Woods B, Aguirre E, Spector AE, et al. Cognitive
stimulation to improve cognitive functioning in
people with dementia. Cochrane Database Syst Rev
2012; 2: CD005562.
10. Huntley JD, Gould RL, Liu K, et al. Do cognitive
interventions improve general cognition in
dementia? A meta-analysis and meta-regression.
BMJ Open 2015; 5: e005247.
11. Folkerts AK, Dorn ME, Roheger M, et al.
Cognitive stimulation for individuals with
Parkinson’s disease dementia living in longterm care: preliminary data from a randomized
crossover pilot study. Parkinsons Dis 2018;
8104673.
12. McCormick SA, McDonald KR, Vatter S, et al.
Psychosocial therapy for Parkinson’s-related
dementia: intervention development. Clin Interv
Aging 2017; 12.
13. McCormick SA, Vatter S, Carter L-A, et al.
Feasibility and acceptability of a psychosocial

journals.sagepub.com/home/tan

I Leroi, S Vatter et al.
therapy for Lewy body spectrum disorders: the
INVEST Study. J Neurol 2019.
14. McCormick SA, McDonald KR, Vatter S, et al.
Psychosocial therapy for Parkinson’s-related
dementia: study protocol for the INVEST
randomised controlled trial. BMJ Open 2017; 7:
e016801. doi:10.1136/bmjopen-2017-016801.
15. Litvan I, Goldman JG, Tröster AI, et al.
Diagnostic criteria for mild cognitive impairment
in Parkinson’s disease: Movement Disorder
Society Task Force guidelines. Mov Disord 2012;
27: 349–356.
16. Emre M, Aarsland D, Brown R, et al. Clinical
diagnostic criteria for dementia associated with
Parkinson’s disease. Mov Disord 2007; 22:
1689–1707.
17. McKeith IG, Boeve BF, Dickson DW, et al.
Diagnosis and management of dementia with
Lewy bodies: fourth consensus report of the DLB
Consortium. Neurology 2017; 89: 88–100.
18. Nasreddine Z, Phillips N, Bédirian V, et al. The
Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J
Am Geriatr Soc 2005; 53: 695–699.
19. Hsieh S, Schubert S, Hoon C, et al. Validation
of the Addenbrooke’s cognitive examination III
in frontotemporal dementia and Alzheimer’s
Disease. Dement Geriatr Cogn Disord 2013; 36:
242–250.
20. Lee DR, McKeith I, Mosimann U, et al. The
dementia cognitive fluctuation scale, a new
psychometric test for clinicians to identify
cognitive fluctuations in people with dementia.
Am J Geriatr Psychiatry 2014; 22: 926–935.
21. Reginold W, Armstrong MJ, Duff-Canning S,
et al. The pill questionnaire in a nondemented
Parkinson’s disease population. Mov Disord 2012;
27: 1308–1311.
22. Jenkinson C, Fitzpatrick R, Peto V, et al. The
Parkinson’s Disease Questionnaire (PDQ-39):
development and validation of a Parkinson’s
disease summary index score. Age Ageing 1997;
26: 353–357.
23. EuroQol Group. EuroQol—a new facility for the
measurement of health-related quality of life.
Health Policy 1990; 16: 199–208.
24. Cummings JL, Mega M, Gray K, et al. The
neuropsychiatric inventory: comprehensive
assessment of psychopathology in dementia.
Neurology 1994; 44: 2308–2314.
25. Zigmond AS and Snaith PR. The hospital anxiety
and depression scale. 1983; 67: 361–370.

journals.sagepub.com/home/tan

26. Sockeel P, Dujardin K, Devos D, et al. The Lille
apathy rating scale (LARS), a new instrument for
detecting and quantifying apathy: validation in
Parkinson’s disease. J Neurol Neurosurg Psychiatry
2006; 77: 579–584.
27. Ware JE Jr, Kosinski M and Keller SD. A
12-item short-form health survey: construction
of scales and preliminary tests of reliability and
validity. Med Care 1996; 34: 220–233.
28. Burns DD. Ten days to self-esteem. New York:
Quill William Morrow, 1983.
29. Sebern MD and Whitlatch CJ. Dyadic
relationship scale: a measure of the impact of the
provision and receipt of family care. Gerontologist
2007; 47: 741–751.
30. Schofield HL, Murphy B, Herrman HE, et al.
Family caregiving: measurement of emotional
well-being and various aspects of the caregiving
role. Psychol Med 1997; 27: 647–657.
31. Zarit SH, Reever KE and Bach-Peterson J.
Relatives of the impaired elderly: correlates
of feelings of burden. Gerontologist 1980; 20:
649–655.
32. Greene JG, Smith R, Gardiner M, et al.
Measuring behavioural disturbance of elderly
demented patients in the community and its
effects on relatives: a factor analytic study. Age
Ageing 1982; 11: 121–126.
33. Smith BW, Dalen J, Wiggins K, et al. The brief
resilience scale: assessing the ability to bounce
back. Int J Behav Med 2008; 15: 194–200.
34. Davis MH. A multidimensional approach to
individual differences in empathy. J Pers Soc
Psychol 1983; 44: 113–126.
35. Onder G, Zanetti O, Giacobini E, et al. Reality
orientation therapy combined with cholinesterase
inhibitors in Alzheimer’s disease: randomised
controlled trial. Br J Psychiatry 2005; 187:
450–455.
36. Julious SA. Sample size of 12 per group rule of
thumb for a pilot study. Pharm Stat 2005; 4:
287–291.
37. Arain M, Campbell MJ, Cooper CL, et al. What
is a pilot or feasibility study? A review of current
practice and editorial policy. BMC Med Res
Methodol 2010; 10: 1–7.
38. QSR International Pty Ltd. NVivo qualitative data
analysis software, Version 11, 2015.
39. Braun V and Clarke V. Using thematic analysis
in psychology. Qual Res Psychol 2006; 3:
77–101.

19

Therapeutic Advances in Neurological Disorders 12
40. Winter L, Gitlin LN and Dennis M. Desire to
institutionalize a relative with dementia: quality
of premorbid relationship and caregiver gender.
Fam Relat 2011; 60: 221–230.
41. Spruytte N, Van Audenhove C, Lammertyn F,
et al. The quality of the caregiving relationship
in informal care for older adults with dementia
and chronic psychiatric patients. Psychology and
Psychotherapy 2002; 75: 295–311.

20

50. O’Connor EJ and McCabe MP. Predictors
of quality of life in carers for people with a
progressive neurological illness: a longitudinal
study. Qual Life Res 2011; 20: 703–711.
51. Holicky R. Caring for the caregivers: the hidden
victims of illness and disability. Rehabil Nurs
1996; 21: 247–252.

43. Spector A, Orrell M and Woods B. Cognitive
stimulation therapy (CST): effects on different
areas of cognitive function for people with
dementia. Int J Geriatr Psychiatry 2010; 25:
1253–1258.

52. Clare L, Nelis SM, Whitaker CJ, et al. Marital
relationship quality in early-stage dementia:
perspectives from people with dementia and their
spouses. Alzheimer Dis Assoc Disord 2012; 26:
148–158.

44. Daniele A and Panza F. Can a cognitive
rehabilitation program in early stages of
Parkinson’s disease improve cognition, apathy
and brain functional connectivity for up to 18
months? Eur J Neurol 2018; 25: 203–204.

53. Spruytte N, Van Audenhove C and Lammertyn
F. Predictors of institutionalization of cognitivelyimpaired elderly cared for by their relatives. Int J
Geriatr Psychiatry 2001; 16: 1119–1128.

46. Cove J, Jacobi N, Donovan H, et al. Effectiveness
of weekly cognitive stimulation therapy for people
with dementia and the additional impact of
enhancing cognitive stimulation therapy with a
carer training program. Clin Interv Aging 2014; 9:
2143–2150.

SAGE journals

49. Martínez-Martín P, Benito-León J, Alonso F,
et al. Quality of life of caregivers in Parkinson’s
disease. Qual Life Res 2005; 14: 463–472.

42. Woods B, Aguirre E, Spector A, et al. Cognitive
stimulation to improve cognitive functioning in
people with dementia. Cochrane Database Syst Rev
2012; CD005562.

45. Diez-Cirarda M, Ojeda N, Peña J, et al. Longterm effects of cognitive rehabilitation on brain,
functional outcome, and cognition in Parkinson’s
disease. Eur J Neurol 2018; 25: 5–12.

Visit SAGE journals online
journals.sagepub.com/
home/tan

declines in Parkinson’s disease. Age Ageing 2018;
47: 604–610.

54. Norton MC, Piercy KW, Rabins PV, et al.
Caregiver-recipient closeness and symptom
progression in alzheimer disease. The cache
county dementia progression study. J Gerontol B
Psychol Sci Soc Sci 2009; 64: 560–568.
55. Steadman PL, Tremont G and Duncan Davis
J. Premorbid relationship satisfaction and
caregiver burden in dementia caregivers. J Geriatr
Psychiatry Neurol 2007; 20: 115–119.

47. Vatter S, McDonald KR, Stanmore E, et al.
Multidimensional care burden in Parkinson’srelated dementia. J Geriatr Psychiatry Neurol
2018; 31: 319–328.

56. Low V, Ben-Shlomo Y, Coward E, et al.
Measuring the burden and mortality of
hospitalisation in Parkinson’s disease: a crosssectional analysis of the English hospital episodes
statistics database 2009–2013. Park Relat Disord
2015; 21: 449–454.

48. Vatter S, McDonald KR, Stanmore E, et al. A
qualitative study of female caregiving spouses’
experiences of intimate relationships as cognition

57. Mueller C, Ballard C, Corbett A, et al. The
prognosis of dementia with Lewy bodies. Lancet
Neurol 2017; 16: 390–398.

journals.sagepub.com/home/tan

